Purpose: This paper presents the first standardized physical environmental assessment tool titled Dining Environment Audit Protocol (DEAP) specifically designed for dining spaces in care homes and reports the results of its psychometric properties. Items rated include: adequacy of lighting, glare, personal control, clutter, staff supervision support, restraint use, and seating arrangement option for social interaction. Two scales summarize the prior items and rate the overall homelikeness and functionality of the space. Methods: Ten dining rooms in three long-term care homes were selected for assessment. Data were collected over 11 days across 5 weeks. Two trained assessors completed DEAP independently on the same day. Interrater-reliability was completed for lighting, glare, space, homelike aspects, seating arrangements and the two summary scales, homelikeness and functionality of the space. For categorical measures, measure responses were dichotomized at logical points and Cohen's Kappa and concordance on ratings were determined. Results: The two overall rating scales on homelikeness and functionality of space were found to be reliable intraclass correlation coefficient (ICC) (~0.7). The mean rating for homelikeness for Assessor 1 was 3.5 (SD 1.35) and for functionality of the room was 5.3. (SD 0.82; median 5.5). Implications: The findings indicate that the tool's interrater-reliability scores are promising. The high concordance on the overall scores for homelikeness and functionality is indicative of the strength of the individual items in generating a reliable global assessment score on these two important aspects of the dining space.
A recent study in a Canadian facility found that only 1 in 10 (11%) residents were well nourished; more than half (58%) residents were at risk for malnutrition, and about one-third (31%) were malnourished (Boström et al., 2011) . Numerous studies have reported not only concerns of nutritional care, but also limited social interactions among residents in the dining rooms of long-term care facilities (Curle & Keller, 2010; Gibbs-Ward & Keller, 2005; Whear et al., 2014) . Mealtimes are not only nutritionally important, but also have powerful personal, social, and cultural meanings. A warm and familiar ambience in the dining room helps to connect residents, staff, and families in the care environment, essential to everyday comfort and joy, as well as overall quality of life. In contrast, a noisy and institutional environment can make social conversations and care interactions difficult (Hung & Chaudhury, 2011) . A supportive physical environment has an important role in fostering a responsive physical and social ambience during mealtimes, as well as promote nutritional intake. To-date, the concerns and opportunities of the physical environment for residents' dining experience in long-term care remain understudied. More empirical research is needed to increase the knowledge of the role of the physical environment in promoting nutritional intake and enhancing social experience of residents in long-term care facilities.
Mealtimes in long-term care are complex processes. Rather than viewing the social and physical environments in terms of human factors versus physical designs (i.e., one is more important than the other), gerontologists contend that the relationship between social and physical environments is interdependent and that a positive physical environment has the power to shape and influence the behaviors and interactions of people in the environment (e.g., . The social and the physical environments are each important in their right, yet they are inseparably interwoven with each other in shaping the culture of practice in long-term care. As Roberts (2011) described, the size of the dining rooms and furniture arrangement could have significant impacts on the way residents and staff socialize at mealtimes.
There has been a growing interest to create a more person-centered care environment in care facilities. For some, it may mean changes in the design features to create a more homelike atmosphere. For others, it may refer to a broader change in systems and processes to create a new culture of practice. Despite a growing body of evidence that suggests that the physical environment can have an enabling or disabling impact on people who are eating or serving food in long-term care facilities (Chaudhury, Hung, & Badger, 2013; Whear et al., 2014) , there is an absence of a specific assessment instrument to capture the strengths and limitations of existing physical environment of the dining area and identify areas for improvement.
Improving the dining experience of residents is associated with a range of dining room design characteristics, such as small dining rooms, homelike atmosphere, appropriate lighting and color contrast, minimized noise, music, orientation cues, and furniture grouping to foster social interactions (Chaudhury et al., 2013) . In a practical sense, physical environment can be viewed as a therapeutic resource for supporting cultural, social, and psychological needs of the residents, as well as an enabling factor for supporting staff to care for residents in a person-centered manner. Theoretically, a supportive dining environment can be considered as a promising potential to drive and strengthen cultural change in long-term care, moving practice from the task-oriented approach to more person-centered. As previously mentioned, one key challenge in research on dining environments is a lack of a validated environmental audit instrument, specifically developed for dining areas in longterm care facilities. In this particular context, the purpose of this paper is to describe a newly developed instrument entitled Dining Environment Audit Protocol (DEAP) and report the results of psychometric properties of the DEAP. The findings support that DEAP is a useful tool to conduct evaluations of the physical environment of the dining area with the key aspects of homelikeness and functionality, which are supportive of the residents eating behaviors, and can enhance the social aspect of the dining experience.
Development of Dining Environment Audit Protocol
The conceptual foundation of the DEAP was born out of person-centered care, in which the key therapeutic goal is to support physical and psychosocial needs of the individual. Although Kitwood (1997) emphasized the importance of the psychosocial aspect of person-centered care, the physical environmental domain was overlooked. Brooker (2003) articulated a "VIPS" framework for person-centered care: "V" as valuing the individual as a full member of society, "I" as providing individualized approach, "P" as understanding the perspective of the resident, and "S" as providing a social environment that supports well-being of the person. Based on Kitwood and Brooker's theoretical understanding of person-centered care, Reimer and Keller (2009) developed a model of person-centeredness specific to mealtime care, which offers four strategies: (a) providing choices and preferences, (b) supporting independence, (c) showing respect, and (d) promoting social interactions. Because both physical and social environments can influence the dining experience in a dynamic way, there is a need to gain a better understanding of the role of the physical environment as a support mechanism for person-centered mealtime care in long-term care.
The classic competence-press model of Lawton and Nahemow (1973) has also conceptually guided development of this assessment instrument. According to the competencepress model, also known as Ecological Theory of Aging, an individual with a particular set of health status, functioning level and cognitive capacity interact with the environmental press of a given setting resulting in adaptive or maladaptive behaviors. The socio-physical environmental press of a dining area in a care facility is generated by various environmental characteristics, such as, intensity of lighting, sound level, quality of furnishing, multiple objects, views within the space and beyond, staff assistance, etc. The individual resident's competence level, defined by his or her unique health status and functioning level, interacts with the environmental press contributing to adaptive behavior, that is, ability to have a satisfying meal, or maladaptive behavior, that is, inability to complete a meal, anxiety, distractions, etc. An observational measure to assess the physical environment of the dining area is one piece in the bigger picture of person-environment exchange. The individual or personal level outcomes, for example, food intake, level of assistance required, satisfaction, etc. would need to assessed with a separate instrument.
In environmental gerontology, there are existing established environment audit tools for use in long-term care settings, although not specific to dining areas. For example, Weisman et al. (1993) created the Professional Environmental Assessment Protocol (PEAP) and Sloane et al. (2002) developed the Therapeutic Environment Screening Survey for nursing homes (TESS-NH). Both these instruments have been well validated in multiple studies and are widely used in environmental audits. More recently, Fleming (2011) developed the Environmental Audit Tool (EAT). Although these tools are useful to assess built environment features, they are not specific for evaluating how an environmental feature may meet the therapeutic goals of delivering person-centered dining experience in long-term care.
In a literature review focused on physical dining environment and person-centered care in long-term care, Chaudhury and colleagues (2013) identified specific physical interventions that support seven therapeutic goals of person-centered care and are most relevant to the context of dining: (a) functional ability, (b) orientation, (c) safety and security, (d) familiarity and homelikeness, (e) optimal sensory stimulation, (f) social interaction, and (g) privacy and personal control. For example, one important way to support the functional ability of the residents is by providing appropriate lighting and color contrast. Even and adequate light is needed to illuminate food (Brush, Meehan, & Calkins, 2002) and color contrast between table tops and dishware enable the person to see better (Briller et al., 2001 ). For orientation, Berg (2006) highlighted that sensory cues including the aroma of food cooking, the sight of food preparation or serving and routine dinner music can contribute to a positive dining experience. Medication cart, food cart, dishes cart, garbage, and linen hampers can easily clutter up the dining room and make the navigation among tables unsafe. Thus, Zgola and Bordillon (2001) emphasize that dining furniture must be designed and arranged to meet the need of safety and security of residents. In other studies (e.g., Chaudhury, Hung, Rust & Wu, 2016; Lee, Chaudhury, & Hung, 2016 , Roberts, 2011 it was found that a smaller and more homelike environment positively supported social interactions of residents at mealtimes. Noise has been reported as distracting and hindering mealtime conversation (Hung & Chaudhury, 2011) . Personal control in seating arrangement and food access was reported as integral to a sense of autonomy (Reimer, 2012) .
Based on the results of the current literature on physical interventions of the dining environment, the first version of DEAP was developed and used in a study involving a single long-term care facility . This first version of DEAP began with a general description of the unit and dining space and a box for drawing layout and furniture arrangement. The instrument contained 32 items, grouped into seven domains (functional ability, orientation, safety and security, familiarity and homelikeness, optimal sensory stimulation, social interaction, and privacy and personal control). Possible scores ranged from 0 to 68, with higher scores indicative of a higher quality of the dining environment. Categories used in DEAP are drawn from the TESS-NH and PEAP, which are tools to assess the physical environment of the overall care unit. Both TESS-NH and PEAP have strong reliability and validity (Norris-Baker et al., 1999; Sloane et al., 2002) ; with this foundation, it is fair to say that the physical environmental concepts and elements of DEAP have face validity.
To achieve parsimony and improve the quality of the instrument, DEAP has been refined and modified. It has been tested in a pilot and is currently used in a larger study, the Making the Most of Mealtimes prevalence study. The current version of DEAP has nine items. The first part of DEAP provides a description of the type of the unit and general physical space (e.g., number of tables and chairs and a list of dichotomous responses to adjustable tables, color contrast, posted menu, etc.). The tool has space for a drawing of the shape of the dining space and furniture layout. Other items include ratings of: adequacy of lighting, glare, personal control, clutter, support in staff supervision, restraint use, and seating arrangement option for social interaction. Finally, there are two scales that summarize the prior items and rate the overall homelikeness and functionality of the space, with a scoring range from 0 to 8. The higher number represents a higher quality of the observed dining environment.
Methods
The initial DEAP was used in the Making the Most of Mealtimes pilot study and minor modifications were made, specifically in scoring and defining key aspects of the environment. Subsequently, a protocol was developed for training that detailed how to complete each question and define key concepts. Two assessors were trained in person using the protocol, one with considerable experience in mealtime observations and the second with minimal experience. This choice was made to include divergent experience in assessors to mimic the reality of use of the tool by a variety of people. The two assessors completed three practice DEAPS and discussed their results with the first author to promote consistency in observations and ratings. These assessments were not included in the reliability testing.
One for-profit corporation with several homes was chosen as the site for observations. Ten different dining rooms in three care homes were selected for assessment. Data were collected over 11 days across 5 weeks. Staff within the management of the corporation introduced the study to each site. As observations were occurring when the dining rooms were empty, no consent from staff or residents was required. Assessors entered the neighbourhood and introduced themselves to the head nurse, and other team members. Each assessor completed DEAP independently on the same day. Dining rooms were empty at the time of assessment and the assessor moved throughout the dining space to make their observations and complete the assessment. Each assessor entered their assessment data into an assessor-specific database; these data were merged into one database after completion of all assessments and data were subsequently checked for accuracy based on the original hard copy forms by one researcher.
Descriptive statistics (e.g., frequency, mean, standard deviations, maximum, minimum, and mode) were completed for each question using the first rater's assessment. Interrater-reliability was completed for lighting, glare, space (clutter and supervision by staff), homelike aspects, seating arrangements and the two 8-point scales, homelikeness and functionality of the space. For categorical measures, measure responses were dichotomized at logical points and Cohen's Kappa and concordance on ratings were determined. Kappa could not be calculated if there was 100% concordance between assessors. Intra-class correlation was used for the space, homelikeness and functional ratings. This reliability study was reviewed and received clearance from a University of Waterloo ethics board.
Results
Of the 10 dining rooms assessed, 70% were dementia care or segregated units. The descriptive characteristics of the physical contents of these dining rooms are provided in Tables 1 and 2 and are based on the DEAP completion by Assessor 1. Some characteristics were totally present (e.g., family dining areas adjacent to dining area) or absent (e.g., rounded edges of furniture), primarily as the three homes used in this assessment were from a single corporation with similar construction and features. High contrast between the table and floor was absent in most dining rooms (80%). Accessible beverage station and the dining room being visible from individual rooms were also absent features. Only 10% (1/10) had a visible clock and 50% were open between meals. These features suggest that these dining spaces could be improved to promote accessibility. It was identified that two items on DEAP were challenging for assessors to complete. The first was a question directed to staff to report if residents' opinions with respect to light, noise, and temperature were responded to by staff. It was found that staff was reluctant to answer this question and also could not fully control temperature and light (data not shown). The second item was use of restraints; as the dining room was empty during assessment, it was unclear if restraints were used. Table 3 presents characteristics for which inter-rater reliability was assessed; descriptive statistics are based on Assessor 1 ratings. ICC value greater than 0.75 is considered "excellent," 0.60-0.74 "good", 0.40-0.59 "fair", and <0.4 considered "poor". Kappa values > 0.75 = "excellent", values between 0.40 and 0.75 "fair to good", and <0.40 considered "poor" (Cicchetti & Sparrow, 1981; Donker, Hasman, & van Geijn, 1993) . No dining areas had poor lighting or high glare, but the majority had some glare. Assessors were comparable in their ratings for this feature. The score for safety and security of space was based on summing ratings of size, pathway, and obstacle ratings. The ICC for the scores between assessors was <0.4 indicating poor reliability. Based on each component of the score, obstacle rating had the least agreement, although size of dining rooms had 100% agreement. Agreement on staff capacity to supervise residents was moderate with 70% being rated as spaces where not all residents would be viewable at all times. Kappa was >0.4 for the rating of this characteristic among assessors. Use of restraints was not observable, as the dining rooms were empty during assessment. Assessors attempted to ask staff, but they were not always available during the observations; as a result Assessor 1 only completed this with four dining areas. Assessor 1 identified all dining areas as "somewhat homelike" and agreement between raters occurred for 8 of 10 dining areas. Seating arrangements had perfect agreement among assessors when two categories were used in this analysis and a mix of more than three seating options was available in most dining areas. The two overall rating scales on homelikeness and functionality of space were found to be reliable ICC (~0.7). The mean rating for homelikeness for Assessor 1 was 3.5 (SD 1.35) and for functionality of the room was 5.3. (SD 0.82; median 5.5). 
Discussion
The EAT DEAP is the first standardized environmental assessment specifically designed for dining spaces in care homes and addresses a methodological limitation in this area. The findings from this study indicate that the tool's interrater-reliability scores are promising. The high concordance on the overall scores for homelikeness and functionality is indicative of the strength of the individual items in generating a reliable global assessment score on these two important aspects of the dining space. Homelikeness characteristics of a space can be quite challenging to reliably measure as the concept is inherently subjective and is reflective of individual preferences and socio-cultural influences (e.g., Caouette, 2005; Verbeek et al., 2010) . The intention and approach in this tool was to identify the quality of the "homelikeness" through critical elements in the physical environment such as the size of the space, institutional/ homelike furniture, quality of lighting (natural/artificial), absence/presence of homelike artifacts (e.g., clocks, knickknacks), absence/presence of a family kitchen with appliances, etc. The relevance and significance of homelikeness as an environmental quality to provide a supportive dining space is rooted in the psychological need for familiarity and continuity in persons with dementia (Calkins, 2001) . This is a need that is fundamental in aiding the person to "make sense" of the meaning or purpose of a given space.
Environmental familiarity and continuity, as expressed through homelike features, can provide behavioral cues and emotionally supportive ambience to residents and help them better function and reduce anxiety levels (e.g., Zeisel et al., 2003) . Homelike environmental characteristics are associated with reduced aggressive and agitated behavior and fewer psychological problems. On a similar note, the tool's reliability on overall functionality of the dining space was on the high side as well. Several items measuring functionality were related to the overall assessments, such as, entry/exit, adjustable tables, contrast between table and dish, posted menu, servery, lighting intensity, glare, obstacles, etc. The functionality items are objectively identifiable in the environment and therefore more measurable, whereas, the homelikeness items are somewhat open to interpretation by the rater. The high interrater agreement on the overall scales representing these two categories suggests that the training protocol and items were sufficiently well-defined to achieve reliability. The "pathways" and "obstacles/clutters" ratings received low agreement, which indicates the need for more effective conceptualization and operationalization of these environmental features. Although the variability in the length of a pathway was objectively identified in the training (i.e., <15 feet is a short; 15-25 feet is a moderate; >25 feet is a long), the concept of a pathway needs to be more explicitly defined and explained. "Obstacles/clutter" received the least agreement among the raters primarily because there are several possible interpretations of what is an obstacle or not. This item can be further refined in terms of the types of obstacles, such as structural and non-structural. Structural obstacles such as columns in the space, partial walls, etc. are relatively straight forward to identify, however, nonstructural items, such as chairs in the way, dining carts, walkers, etc. are subject to interpretation in terms of their movability and need for presence in the space. Temporary obstacles in the pathway created by carts or walkers can also be problematic for residents' safety and ease in movement in the space, and therefore, they need to be included as part of the "obstacle/clutter" category. The training protocol can include further explanation on the range of items that constitute as obstacles and the need for treating movable objects in the pathway as obstacles as well. It is important to recognize that an important goal of the audit tool is to identify objects in the dining environment that may be present due to a functional necessity for the residents and/or staff, but at the same time they can pose as barriers to safety. Taking a critical look at the status quo of problematic environmental features and measures to develop solutions for environmental changes cannot occur unless we are able to identify the common place, yet safety hazard items.
It is worth noting that an environmental observation measure like the current tool (similar tools include TESS-NH and PEAP) has the limitation that it does not assess the real-time on in-vivo person-environment interaction in a care setting. There are two approaches to capture data in naturalistic setting, such as resident's experience during mealtimes in a care home. First, to adopt qualitative research methods and conduct ethnographic observations to explore the environment, person and their interactions in a transactional perspective over time. Second, use of a structured observational measure to assess the environment's real time influence on residents' dining experiences. We are current conducting a pilot study on a newly developed tool in the latter category. However, it is necessary to measure certain physical environmental features (e.g., lighting intensity, glare, and seating arrangement) of the dining area solely, to assess the possibilities for action or affordances (Gibson, 1966) of the environment. This is accomplished by the tool presented in this paper.
Conclusion
The DEAP tool fills a gap in systematic evaluation of the physical environment of dining areas in long-term care settings. The tool provides an assessment in categories of environmental features supporting residents' functional abilities, safety and security, social interaction and overall homelikeness and functionality. Although it is designed primarily for use by researchers, the tool can be used by care home staff, administrators or other professionals who might not necessarily have an environmental background after going through a training to ensure reliability. The audit data can be used to identify areas for environmental modifications or renovations to develop a physical environment supportive of residents' dining experience and staff interactions. Regional health authorities, care provider organizations, or regulatory bodies can use the tool or a checklist based on the tool in multiple facilities to create an environmental profile of the dining spaces, identify possible patterns of problem issues and take measures to implement modifications in existing facilities and/or examine existing building codes and regulations. Researchers can use the tool to link environmental features with food intake outcomes and behavioral issues such as agitation, distraction, and social interactions. Mealtime is one of the most important events for residents in long-term care facilities due to the essential need for nutrition and the fundamentally social nature of dining for the majority of residents. DEAP can help an organization not only to identify problematic environmental features that might be contributing to residents' dining experience, but the generated data can also serve as guide for environmental interventions that can support residents and staff to implement person-centered mealtime experience. In an intervention project, the tool's use in a pre-and post-scenarios will document the environmental quality of a dining space in a systematic approach using valid criteria.
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